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We, The Upjohn Company, a corporation organized and existing under the 
tows of the State of Delaware, United States of America, of 301 Henrietta Street, 
Kalaniazoo, State of Michigan, United States of America, do hereby declare the 
mvention, for which we pray that a patent may be granted to us, and the method 
by which it is to be performed, to be particularly described in and by the following 
statement: — 

This invention relates to novel phenolic diphenylbenzocycloalkenes and is more 
particularly concerned with 2-phenyI-3-(hydroxyphenyi)indenes and l-(hydroxyphenyl)- 
2-phenyi-3,4-dihydronaphthaIenes and widi derivatives thereof, and with processes for 
their preparation. 

The novel compounds of the invention can be represented by the following 
formula: 
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wherein Ri and Rj are each selected from lower-alkyl, lower-alkenyl, lower-alkoxy, 
15 lower-alkenyloxy, hydroxy^ halogen, trifluoromethyl, lower-alkylmercapto, and 15 

— O— A— N< 

wherein A is an alkylene group containing from 2 to 6 carbon atoms, inclusive, Rs 
and R4 are each lower-alkyl or lower-alkyl linked together through carbon, oxygen or 
nitrogen to form, with the attached nitrogen atom, a 5 to 7 ring atom saturated 
20 heterocyclic radical, x and y are 0 or an integer from 1 to 4, inclusive, and n is 1 20 
or 2. 

The term " lower-alkyl " means an alkyl group containing from 1 to 8 carbon 
atoms, inclusive, such as methyl, ethyl, propyl, butyl, amyl, hexyl, heptyl, octyl, and 
jsomeric forms thereof. The term " lower alkenyl means an alkenyl group containing 
25 from 2 to 8 carbon atoms, inclusive, such as vii^, ally], buteny^ pentenyl, hexenyl, 25 



2 
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heptenyl, octenyl, and isomeric forms thereof. The term " lower-alkoxy " means an 
alkoxy group containing from 1 to 8 carbon atoms, inclusive, such as methoxy, ethoxy, 
propoxy, butoxy, amyloxy, hexyloxy, heptyloxy, octyloxy, and isomeric forms thereof. 
The term " lower-alliKnyloxy " means an alkenyloxy group containing from 2 to 8 

5 carbon atoms, inclusive, sucli as vinyloxy, allyloxy, butenyloxy, pentenyloxy, hexenyloxy, 5 
heptenyloxy, octenyloxy, and isomeric forms thereof. The term "halogen" is inclusive 
of 'fluorine, chlorine, bromine, and iodine. The term " lower-alkylmercapto " means an 
alkylmercapto group containing from 1 to 8 carbon atoms, inclusive, such as methyl- 
mercapto, ethylmercapto, propylmercapto, butylmercapto, amylmercapto, hexyl- 

10 mercapto, heptylmercapto, oclylmercapto, and isomeric forms thereof. The term 10 
" alkylene group from 2 to 6 carbon atoms, inclusive " includes ethylene, propylene, 
butylene, amylene, hexylene, and isomeric forms thereof. The term " lower-alJkyl linked 
together to form, with the attached nitrogen atom, a 5 to 7 ring atom saturated hetero- 
cyclic radical," is inclusive of pyirolidmo, lower-alkylpyrrolidino such as 2-methyI- 

15 pyrrolidino, 2,2-dimethylpyrrolidino, and 3-methylpyrrolidino, piperazine, lower- 15 
alkylpiperazino such as 2-methylpipera2ino, 4-methylpiperazino, and 2,4-dimethyl- 
piperazino, piperidino, lower-alkylpiperidino such as 2-methylpiperidino, 3-methyl-. 
piperidtno, and 4,4-dimethylpiperidino, moipholino, hexamethyleneimino, homo- 
piperazino, and homomorphoUno. 

20 The compounds having the formula (I) above can exist in the form of the free 20 

phenols or in the form of the salts thereof with alkali metals such as sodium, potassium, 
and lithium. Those compounds of the formula (I) wherein Ri and/or Ra represents 
R3 

— O— A— Ni< , wherein R3, R^j and A have the sigm'ficance hereinbefore defined, 

can also exist in the form of acid addition salts and quaternary anmionium salts. These 
25 acid addition salts com^nise the salts of the &ee bases of formula (I) 25 

R3 

[Ri and/or Ra=:— O— A— N< ] 

with pharmacologically acceptable acids such as sulphuric, hydrochloric, nitric, phos- 
phoric, lactic, benzoic, methanesulphonic, p-toluenesulphonic, salicycHc, acetic, pro- 
pionic, maleic, malic, tartaric, citric, cyclohexylsulphamic succinic, nicotinic, and 
30 ascorbic acids. Said quaternary ammonium salts comprise salts obtained by reacting 30 
the free bases of formula (I) 

R 

[Ri and/or R2=— O— A— N< '] 

R. 

with quatemating agents, that is to say reactants which will transform a tertiary amine 
to a quaternary ammonium salt, for example, lower-alkyl halides, lower-alkenyl halides, 

35 di(lower-alkyl) sulphates, aralkyl halides, and lower-alkyl aiylsulphonates. The teims 35 
" lower-alkyl " and " lower-alkenyl " have the significance hereinbefore defined. The 
term "aralkyl" means an aralkyl group containing from 7 to 13 carbon atoms, 
inclusive, such as benzyl, phenethyl, phenylpropyl, and benzhydryl. The term " lower- 
alikyl arylsulphonates " means the esters formed from lower alfcanols and arylsulphonic 

40 adds sudi as benzenesulphonic, toluenesulphonic, and xylenesulphonic acids. Examples 40 
of quaternary salts of Sie basic compounds of formula (I) are the methobromide, 
methiodide, ethobromide, propyl chloride^ butyl bromide, octyl bromide, methyl metho- 
sulphate, ethyl ethosulphate, allyl chloride, allyl bromide, benzyl bromide, benzhydryl 
dilcride, methyl-p-toluenesulphonatCi ethyl p-toluenesulphonate, and the like. 

45 The term " novel compounds of the' invention " as used throughout the specifica- 45 

tion embraces the free phenols of formula (I), the alkali metal salts thereof, and the 
acid addition and quaternary anMnonium salts of those compounds of formula (I) 

Rs 

wherein Ri and/or R2 represents — 0— A— NK. wherein A, R3, and R. are as 

R4 

hereinbefore defined. 

50 The novel compounds of the invention exhibit biological activity. Thus, the novel 50 

compounds of the invention possess activity as antifertility, anti-inflammatory, anti- 
microbial, and central nervous system stimulating agents. Illustratively, the compound 
1 - (p . bydroxyphenyl) - 2 - phenyl - 6 - methoxy - 3,4 • dihydronaphtiialcnc exhiWts 



1,068,751 



10 



15 



20 



25 



.,c„f T'^^ anti-inflammatoiy aaivity of the compounds of the invention makes them 
Z fu '° «^^ample, in human the^py, when adminS tSlf fS? 

For purposes of administration to mammals, including man and animals of 

Sef IT i?L°'^HH '".'^ '° the fonn of tablets, powder packets, 

^apsuies, and like sohd dosage forms, usmg itarch and like excioienK ar nLnWH 

'T^mZt'T' tT*? °? ^'^'^''k' orVSteTaTSi^'^aut'"^^^^ 
,,«f,,T , • . J? hological activity, the compounds of the invention are also 
useful as mtermediates. Illustratively the ftee phenob of formula (I) can r^d 

with the appropriate tertiarjwmunoalkyl halide, Hal— A— N!< ^, wherein R R 

and A have the significance above defined, in die presence of a b^e such as sodium 
hydroxide, potassium hydroxide, or sodium methox^de, to produce die corrSjwnS 
tertiary-ammoalkyl ethers which are aaive as antifertility agents as mor?^?S2 
t^f'^llm Z'TrU^^rr Patent S?SSS 

tothe^Mo"v^tr3ns2e^r' ^""^^ ^ ^^^^ 
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(I) 



30 



35 



and H^^S^;;'hSen. " ""^ '^"""^^^"^ ^^^^ 

In the above reaction, die ketone (II) is reacted with the Grignard reagent Om 30 
under conditions conventionally employed in conducting Grignard ^(S^IT 'Ihus 
the reaction is carried out under anhydrous conditions, advantaSy iTEresS 
of a ineit solvent such as dibutyl ether, diisopropyl ediW, tetrahfdroto^ 
pe preferred solvent is tetrahydrofnran. The reaction <^n be carried oiiTtramera- 
tures withm the range of about 0-C. to about the boiling point of the soSi?^?^ 35 
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and is preferably carried out at elevated temperatures, for example, at or near the 
boiling point of the reaction mixture. 

The reaction time varies within wide limits according to the temperatures at 
which the taction is conducted. Generally speaking, where die reaction is carried out 
5 at elevated temperatures such as the boihng point of the reaction mixture, it is neces- 5 
sary to employ a reaction time of the order of several hours to ensure completion of 

the reaction. , ■ , - , , 

The Grignard reagent (III) employed in the reaction is formed from the tetra- 
hydropyianyl ether of the appropriate halophenol and the tetrahydropyranyl ediei* 

10 group is still present in the reaction product obtained in tlie above-described reaction. lo 
The desired compound (I) can either be isolated as its tetrahydropyranyl ether and 
the latter group subsequently removed, or the ether grouping can be removed durmg 
the isolation procedure. In either event, the grouping is readily converted to a fr^ 
hydroxy group by mineral add hydrolysis. Preferably the ether group is hydrolyzed 

15 during the working-up procedure. ^ * . . • • 

For example, the reaction mixture from the above-descnbed Gngnard reaction is 
decomposed by the addition of water or ammonium cWorid^ followed by separation 
of the organic layer and removal of the solvent tlierefrom. The residue [the tetrahydro- 
pyranyl ether of (1)] is then hydrolyzed, advantageously by allowing to stand m 

20 solution in a suitable Inert organic solvent such as acetone, medianol, ethanol, or mix- 20 
tures thereof with water, in the presence of aqueous mineral acid such as hydrochloric - 
acid, hydrobromic acid, and the like. ... . , 

The desired compound (I) is isolated from the hydrolysis mixture by conventional 
proredures, for example, by solvent extraction and is purified, if desired, by conven- 

25 tioaal procedures, for example, by chjromatography, recrystallization, and the like.^ 25 
In some cases, the desired compound (I) produced in the above-described reaction, 
is contaminated with appreciable quantities of the corresponding carbinol having the 
fonnuk: 




30 wherem Ri, Ra x, y, and n have the significance above defined. Where such a mixture 30 
of the desired compound (I) and the correspondmg carbinol (IV) are obtained, said 
mixture can be treated by procedures known to effect the dehydration of a tertiary 
carbinol whereby the carbinol is converted to the desired compound (I). The dehydra^ 
tioii can be effected in most instances by heating the carbinol (IV) in a solvent such 

35 as benzene, toluene, xylene^ and the like, whidi forms an azeotrope with water, m the 35 
presence of a trace of a strong add sudh as hydrochloric, sulphuric, or f^oluene- 
sulfhonic acids. The water which is formed m the dehydration is removed ftom the 
reaction mixture azeotropically. There is thereby obtained a solution of the desued 
compound Q.) from which die latter can be isolated by evaporation or otiier conven- 

40 tional procedures. In certain cases, the dehydration of die carbinol (IV) requires more 40 
drastic conditions such as heating the compound at, or slightly abovc» its melting point, 
preferably in the presence of an inert gas, until elimination of water is complete. 

When either or both of the groups Ri and Ro in the starting ketone (II) represent 
free hydroxy, it is necessary, before carrying out the Grignard reaction described above, 

45 to protect this group with a radical which can be removed subsequentiy to yield _the 45 
desired compound (I) with a free hydroxy group or groups. A particularly convenient 
manner in which a free hydroxy group or groups in the starting ketone (II) can be so 
protected is by conversion to the corresponding^ tetrahydropyranyl ether. The latter 
conversion can be accomplished readily, by treating the ketone (II) containing a free 

50 hydroxy group or groups with 2,3-dihydropyran in the presence of a trace of /^toluene- 50 
sulphonic acid or a mineral add such as hydrochloric acid, hydrobromic add, and the 
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like. After the ketone (II) with hydroxy group or groups protected in this manner has 
been converted to the corresponding tetrahydropyranyl ether of compound (I), the 
tetrahydropyranyl ether groups are hydrolyzed, in the same manner and at the same 
time as the tetrahydropyranyl ether group originating in the Grignard compound 

5 (III;, to yield the free hydroxy group or groups. 5 
The Grignard reagents (III) employed as starting materials in the above-described 
process of the invention are prepared by reaction of magnesium in an anhydrous inert 
organic solvent such as dibutyl ether, diisopropyl ether, tetrahydrofuran, and the like, 
with the appropriate halophenol in the form of its tetrahydropyranyl ether, using 

10 procedures well known in the art for the preparation of Grignard reagents. The halo- 10 
phenol tetrahydropyranyl ether is obtained from die halophenol using the procedure 
described above for the preparation of tetrahydropyranyl ethers. 

The ketones (II) which are employed as starting materials in the above-described 
process of the invention are prepared as follows. Those ketones (II) wherem n is 1, 

15 i.e., ihose compounds of formula (If; which are indanones, except those \!iiierein Ri 15 

^> Ra 
and/or 'R2 represent hydroxy, alkenyloxy, or — O— A— N< as defined above, can 

be prepared according to the following reaction scheme: 





20 



25 



30 



35 



(VIII) 

In the above formulae Rj, R2, x and y have the significance hereinbefore defined, 
with die exceptions noted above, and Hal represents halogen. It is to he noted that 20 
the benzyl halide (V) must be unsubstituted in at least one of the ortho positions in 
order that the compound (VII) can be cyclized as described below. The reaction of 
the phenylacetic adds (VI) with the benzyl halides (V) to give the corresponding 
a-phenyihydrocinnamic acids (VII) can be effected, for example, using the procedure 
described by Hauser and Chambers, J. Am, Chem. Soc. 78, 49-42, 1956, for the 25 
preparation of «-phenylhydrocinnamic acid from phenylacetic acid and benzyl chloride. 
The «-phenylhydrocinnamic acids (VII) can also be prepared by Perkin condensation 
of a phenylacetic acid (VI) with the appropriately substituted benzaldehyde followed 
by reduction of the intermediate <K-phenylcinnamic acid so obtained. The procedure 
employed in this alternate synthesis is preferably tliat described by Sohnssen, T. Am. 30 
Chem. Soc. 65, 2370, 1943. 

The «-phenyIhydrocinnamic acids (VII) so obtained are then cyclized to the 
required indanones (VIII) in the presence of a Lewis acid, using the general procedure 
described by Ficser and Hershberg, J. Am. Chem. Soc. 61, 1272, 1939'. The term 
" Lewis acid " is well known in the art and is defined succinctly by Fieser and Fieser, 35 
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" Organic Chemistry/' Third Edition, page 138 QReinhoId, 1956). Examples of such 
compounds are hydrogen fluoride, boron trifluoride, arsenic trifluoride, phosphorus 
pentafluoride, titanium tetrafluoride, concentrated sulphuric acid, polyphosphoric acid, 
and the like. The preferred Lewis acid for use in the above process is hydrogen fluoride. 

A particularly convenient method of cyclizing the ^t^phenylhydrocinnamic adds 5 
(VJl) according to the above procedure comprises adding the acid (VII) to hquid 
hydrogen fluoride with stirring and then allov/ing the hydrogen fluoride to evaporate 
at room temperature. The desired indanone (VIII) is then isolated from the residue 
by conventional me±ods, for example, by dissolving the residue in a suitable solvent 
such as edier, washing the solution so obtained with an aqueous solution of a base 
such as sodium carbonate, sodium hydroxide, and the like, and then evaporating the 
washed solution to dryness. The indanone (VIII) so obtained can be purified, if 
desired, by conventional procedures, for example, by distillation. 

The indanones of formula (VIII) wherein Ri and/or Ro represents hydroxy can 
be prepared conveniently by dealkylation of the corresponding compounds of formula 15 
(VIII; in which Ri and/or Ro represents alkoxy. The dealkylation can be effected using 
conventional methods, for example, by heating with aluminum chloride or bromide in 
the presence of an inert solvent such as benzene, xylene, and the like. 

The indanones of formula (VIII) wherein Ri and/or R^ represents alkenyloxy 
can be prepared conveniently by alfcenylation of the corresponding compounds wherein 20 
Ri and/or Rg represents hydroxy. The alkenylation can be effected using conventional 
procedures, for example, by reacting the free hydroxy compound with the appropriate 
alkenyl halide in the presence of a base such as potassium carbonate, sodium methoxide, 
and dbie like. 

R3 

The indanones (VIII) wherein Ri and/or Rj represents — O — A — N:< , wherein 25 

A, R3, and R^ are as hereinbefore defined^ can be obtained from ±e corresponding 
free hydroxy compounds by reaction of the latter with the appropriate tertiary-amino- 

Ra 

allgrl halide, Hal— A-— -N< ^ wherein R3, R4, A, and Hal are as herembefore 

deflned. The etheriflcation is conducted advantageously in an inert solvent such as a 
Jower-alkanol, for example methanol, ethanol, or isopropyl alcohol, in the presence 30 
of a base sudi as potassium bicarbonate, sodium hydroxide, or sodium methoxide. 

The benzyl Imlides (V) which are employed as starting materials in die above- 
described preparation, many of which are known in the art, can themselves be pre- 
pared from the correspondingly substituted benzoic acids, for example, by reduction 
of said adds or simple alkyl esters thereof, for example, with lithium aluminum 35 
hydride according to the procedure described by Nystrom and Brown, J. Am. Chem. 
Soc. 69, 2548, 1947. The benzyl alcohols so obtained are then converted to the 
cortesponding benzyl halides (V) using procedures known in the art, for example, 
that described by Oilman and Kirby, J. Am, Chem. Soc. 51, 475, 1929. 

The phenylacetic acids (VI), which are employed as starting materials in the 4Q 
above-described preparation, many of which are known in the art (see, for example. 
Corse et al., J. Am. Chem. Soc. 70, 2837, 1948) can themselves be prepared from 
the corresponding benzyl halides (V) by procedures well known in the art. For 
example, die benzyl halides (V) can be reacted with an alkali metar cyanide, such as 
sodium cyanide, to form the corresponding benzyl cyanide which latter is then hydro- 45 
lyzcd, for example, using an aqueous mineral acid or aqueous alkali, to yield the 
desired phenylacetic acid (VI). A suitable procedure for carrying out the conversion 
of the benzyl halide (V) to the phenylacetic acid (VI) is that described by Silverman 
and Bogert, J, Org. Chem. 11, 34, 1946. 

The starting ketones of formula (E) wherein n is 2 excepting ±ose wherein R, 50 

R3 

and/or R2 represents hydroxy alkenyloxy, or — O— A— N< as defined above,. i.e., 

the compounds of formula (II) which are «r-tetraIones, can be prepar^ed according to 
the following reaction scheme : 



1,068,751 



7 
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(X7) 



10 



15 



20 



In the above reaction sequence, R,, R^, x and y have the significance hereinbefore 
defined with the exceptions noted above. 

In the above reaction sequence, the appropriately substituted acetophenone fIX) 
IS condensed mxh the appropriately substituted benzaldehyde (X) to produce the 
corrcspondmg chalcone. (XI) under conditions conventionally employed in the prepara- 
tion of dialcone^,^ for example, by condensation of (IX) and (X) in the presence of a 
base sudi as sodium hydroxide, or potassium hydroxide, in an inert solvent such as 
a mixture of water and a lower alkanol, for example, methanol, or ethanol. The 
reaction is g^rally conducted at or below room temperature with external cooling 
as required. The chalcone (XI) is isolated from the reaction mixtuie and purified by 
conventional procedures, for example, by solvent extraction, followed by distillation, 
m Uie case of a liquid product, or recrystallization in the case of a solid product. 

The dialcone (XI) so obtained is then converted to the corresponding nitrile (XII) 
by reaction with hydrogen cyanide, for example, by treatment with an alkali metal 
cyanide such as potassium cyanide, sodium cyanide, and the like, in the presence of 
aceuc acid and an mert solvent such as aqueous methanol or aqueous ethanol, using 
the procedure described by Newman, J. Am. Chera. Soc. 60, 2947, 1938 for the 
conversion of benzalacetoplienone (chalcone) to «-phcnyl-;fi-benzoylpropionitrile The 
desired nitriie (XII) generally separates from the reaction mixture as a solid and can 
be isolated by filtration and purified by recrystallization. 

The nitrile (XII) so obtained is hydrolyzed to the corresponding keto acid (XIII) 
by conventional procedures for the hydrolysis of nitriles, for example, hy heating under 



10 



15 



20 



10 
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Tt&ax in the presence of aqueous mineral acid such as sulfuric add until hydrolysis 
is substantially complete. The desired acid (XIII) generally separates from the reaction 
mixture as a solid and is isolated by filtration and purified by recrystallization or by 
other conventional procedures, for example^ by conversion to an alkali metal salt 

5 followed by acidification of the latter to regenerate the free acid. 

The keto acid (XIII) so obtained is then subjected to reduction to form rfie 
corresponding acid (XIV). The reduction can be effected using any of the methods 
customarily employed for the conversion of a keto group to a methylene group. A 
particularly suitable redudng agent is amalgamated zinc and treatment of the keto 

10 acid (Xni) with amalgamated zinc in the presence of a mineral add affords the 
desired acid (XIV) in excellent yield. The acid (XIV) can be isolated from the 
reaction mixture by conventional procedures, for example, by decantation of the liquid 
* reaction mixture, followed by solvent extraction of the decanted liqm'd and evaporation 
of the solvent. Generally speaking, the acid (XIV) so obtained is sufficiently pure to 

15 be used in the next step of the synthesis without further treatment. If desired, how- 15 
ever, the add (XIV) so obtained can be purified by conventional procedures, for 
example, by distillation in the case of a liquid or recrystallization in the case of a 
solid or by conversion to an alkali metal salt followed by addification of the latter 
to yidd the free acid. 

20 In the final stage of the synthesis the acid (XIV) is cydized to the required 20 

<j!-tetralone (XV) in the presence of a Lewis acid, as defined above, using the general 
procedure described by Fieser and Hershberg, supra. The preferred Lewis add for 
use in the above process is hydrogen fluoride. 

A particularly convenient method of cyclizing the acid (XIV) according to the 

25 above procedure comprises adding the add (XIV) to liquid hydrogen fluoride with 25 
stirring and then allowing the hydrogen fluoride to evaporate at about 20 — 30°C. The 
desired «-tctralone (XV) is then isolated from the residue by conventional methods, 
for example, by dissolving the residue in a suitable solvent such as ether, washing the 
solution so obtained with an aqueous solution of a base such as sodium carbonate^ 

30 or sodium hydroxide, and then evaporating the washed solution to dryness. The a- 30 
tetralone (XV) so obtained can be purified, if desired, by conventional: procedures, for 
example, by recrystallization. 

Altemativdy, the add (XIV) can be cyclized to tiie it- tetralone (XV) by con- 
version of the acid (XIV) to the corresponding acid chloride and treatment of the 

35 later with aluminum chloride or stannic chloride according to the procedure described 35 
by Fieser et al., J. Am. Chem. Soc. 60, 170, 1938. 

The «-tetralones (XV) wherein Ri and/or R2 represents hydroxy can be prepared 
conveniently by dealkylation of the corresponding compounds of formula (XV) wherein 
Ri and/or R2 represents alkoxy. The dealkylation can be effected using conventional 

40 methods, for "example, by heating mxh aluminum chloride or bromide in the presence 40 
of an inert solvent such as benzene, or xylene. 

The «-tetralones of formula (XV) wherein Ri and/or R2 represents alkenyloxy 
can be prepared conveniently by alkenylation of the corresponding compounds wherein 
Ri and/or R2 represents hydroxy. The alkenylation can be effected using conventional 

45 procedures, for example, by reacting the free iiydroxy compound with the appropriate 45 
alkenyl halide in the presence of a base such as potassium carbonate, or sodium metii- 
oxide. 

The <K-tetraIones of formula (XV) wherein Ri and/or R2 represents 

R3 

— O— A— N< , 
R. 

50 wherein A, R3, and R.j are as hereinbefore defined, can be prepared by etherification 50 
of the corresponding free hydroxy compounds with a tertiary-aminoalkyl halide as 
described above for tiie preparation of the corresponding compounds in tiie indanone 
series. 

The acetophenones (IX) which are employed as starting materials in the above- 
55 , desvtibed synthesis of the a-tetralones (XV) can be prepared from the corresponding 55 
substituted benzoic acids by conversion of tiie latter to the add chlorides followed by 
reaction of the latter witii tiie appropriate dialkyl cadmium according to the procedure 
described in Chemical Review 40, 15, 1947* Many of the acetophenones (IX) are 
known in the literature. 

60 The benzaldehydes (X) which are employed as starting materials in the above- 60 
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described synthesis of the «-tetralones (XV) can be obtained by reduction of the 
corresponding substituted benzoyl chlorides using lithium ui-t-butoxyaluminum hydride 
using the procedure described by Brown et al,, J. Am. CSiem. Soc. 80, 5377, 1958. 
Many of the bcnzaldehydes of the formula (X) arc known in the literature. 

An alternative method for the prepiaration of the a-tetralones of formula (XV) 
IS that described by Newman, J. Am, Chem. Soc. 62, 2295, 1940. The method 
cnnprlses reacting the appropriately substituted benzyl cyanide 




with the appropriately substituted phenethyl bromide 
10 . -7F\ 




. Rij Rj, X, and y having the significance hereinbefore defined, in the presence of 
sodamide and hydrolyzing the resulting nitrile to give die corresponding acid (XIV) ■ 
whTch is then cyclized as hereinbefore described to the o-teiralone (XV). 

The acid addition salts of those compounds of the invention having the formula 
15 (I) which contain a tertiary amino group can be prepared by methods well known in 15 
the art. For example, the add addition salts of the invention can be prepared by 
reacting the free base with a pharmacologically acceptable add as hereinb^ore defined, 
in the presence of an inert solvent such as water, etho-, and lower alkanols such as 
methanol, or ethanol. 

20 The quaternary ammonium salts of those compounds of the invention (I) which 20 

contain a tertiary amino group can be prepared by reacting the free base of the 
formula (I) with a quatemating agent, for example, an aikyl halide such as methyl 
iodide, ethyl chlorid^ or isopropyl bromide, an alkenyl halide such as allyl chloride, 
or allyl bromide, a dialkyl sulphate such as dimethyl sulphate, or diethyl sulphate, an 

25 aralkyl halide -such as benzhydryl chloride, benzyl chloride, or phenethyl bromide, or 25 
an alkyl arylsulphonate such as methyl p-toluenesulphonate. Preferably the reaction is 
effected by heating the reactants together in the presence of an inert solvent such as 
aoetonitrile, acetone, methanol, or edianoL Generdly speaking, the desired quaternary 
salt- separates from solution upon cooling the reaction mixture and can be isolated 

30 by filtration. Purification of the quaternary salt can be effected by conventional methods, 30 
for example, by recrystallization. 

The anion of the quaternary ammonium salt obtained as described above can 
be exchanged for any other desired anion, e.g., the anions of the various acids 
enumerated previously, by conventional procedures. For example, any of the quaternary 

35 anunonium sahs of the invention can be converted to the corresponding quaternary 35 
ammonium hydroxide, illustratively by treatment with silver oxide, and the hydroxide 
so obtained is reacted with the appropriate add to obtain the desired quaternary 
ammonium salt. 

The following preparations and examples illustrate the best method contemplated 
40 by the inventor for carrying out his invention. 40 

PreparcUion 1 3'-methoxychalcone. 

A solution of 45 g. of m-methoxyacetophenone in 75 ml. of 95% ethanol was 
added to a cooled solution of 16 g..of sodium hydroxide in 140 ml. of water. The 
mixture was then placed in an ice bath and 31.8 g. of benzaldehyde was added at such 

45 a rate as to keep the temperature below 20°C. The mixture was stined for an additional 45 
30 minutes in the cold and was then stirred for 27 hours at about 25°C. The resulting 
solution was extracted with ether and the extract was washed with saturated sodium 
chloride solution before bdhg percolated through anhydrous magnesium sulfate and 
evaporated to dryness under reduced pressure. There was thus obtained 50.9 g. of 

50 3'-methoxychalcone in the form of an oil having a boiling point of 180 to 185°C. at 50 
a pressure of 4 nun. of mercury. 

Using the above procedure, but replacing ra-methoxyacetophenone by the following 
known compounds: 4'-amylacetophenone, 3'-hromoacetophenone, 4'-chloroaceto- 
phenone, 4'-chlorb-3'-ethylacetophenone, 5'-chloro-2'-metiioxyacetophenone, 4'-ethyl- 

55 acetophenone, 2'-fiuoroacetophenone, 3'-aliyl-4'-methoxyacetophenone, 4'-methyL- 55 
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mercaptoacetophenone, and 3'-trifluoromethylacetophenone, there are obtained 4'-amyl- 
chalcone, 3'-bromochalcone, 4'-chlor6chalcone, 4'-chloro-3'-ethylchalconej 5'-chloro- 
2'-methoxychalcone, 4'-ethylchalcone, 2'-fluorochalcone, 3'-allyl-4'-methoxychaIconc, 
4'-methylmercaptochalcone, and 3'-trifluorometIiyIchalcone3 respectively. 

5 Similarly, using the procedure described in Preparation 1, but replacing benz- 5 

aldehyde by the following known compounds: 2-bromobenzaldehyde, 5-bromo-2- 
methoxyberizaldehyde, 3-chloroben2aldehyde, 2-chloro-6-fluoroben2aldehyde, 3j5- 
dibromo-2-ethoxybenzaldehyde, 2j3-dichloroben2aldehyde, p-tolualdehyde, 2,6-di-. 
methylbenzaldehyde, 4-methoxybenzaldehyde, 3,4-diethoxybenzaIdehyde, 4-tert,- 

10 amyloxybenzaldehyde, 4-hexyloxyben2aldehydej 4-mediylmercaptobenzaldehyde, 4- JO 
allylbenzaldehyde, and 4-trifluoromediylbenzaldehyde, there are obtained 2- 
bromochalcone, 5-bromo-2-methoxychalcone, 3-chlorochalcone, 2-chloro-6-fluoro- 
chalcone, 3,5-dibronio-2-ethoxychalcone, 2,3-dichlorochaIconej 4-methylchalcone, 
2,6-dimethylchalcone, 4-methoxychaIcone, 3,4-diethoxychalcone, 4-tert.-amyloxy- 

15 d^Icone, 4-hexyloxychaIcone, 4-methylmercaptochalcone, 4-alIyldialcone, and 4- 15 
trifluoromethylchalcone, respectively. 

Preparation 2 2-phenyl-4-(3-methosypheayl)-4-'ketobutytonitrile. 

A solution of 27.8 g. of potassium cyanide in 50 ml. of water was added to a 
mixture of 50.9 g. of 3'-methoxychalcone, 13.0 g. of acetic acid, and 100 ml. of 

20 95% ethanol over a period of 10 minutes. The temperature was maintained at 45^C. 2Q 
The turbid mixture was then stirred for 6 hours and allowed to stand overnight in 
the cold. The crystalline solid which had separated was isolated by filtration, washed 
with ice-cold aqueous ethanol and with water, and recrystallized from ethanol. There 
was thus obtained 49.22 g. of 2-phenyl-4-(3-methoxyphenyl)-4-ketobutyronitrile in 

25 the form of a crystalline solid having a melting point of 96 to 101°C. The infrared 25 
spectrum of the compound (mineral oil mull) exhibited maxima at 2200, 1660, and 
15? 0 reciprocal centimeters. 

Using the above procedure^ but replacing 3'-methoxychalcone by 4'-amylchalcone, 
3'-bromochalcone, 4'-chlorochalcone, 4'-chloro-3'-ethylchalcone, 5'-chloro-2'-methoxy- 

30 chalcone, 4'-ethylchalcone3 2'-fluorochalcone, 3'-allyl-4'-methoxychalcone, 4'- 30 
methylmercaptochalcone, 3 '-trifliuoromethylchalcone, 2-bromochalcone, 5-bromo-2- 
•methpxychalcone, 3-chlorochalcone, 2-dioro-6-fluorochaIcone, 3,5-dibromo-2-ethoxy- 
chalcone, 2,3-dichlorochalcone, 4-methylchalcone, 2,6-dimethylchalcone3 4-methoxy- 
chalcone, 3,4-diethoxychalcone, 4-tert.-amyIoxychdcone, 4-hexyloxychalconej 4- 

35 methylmercaptochalcone, 4-aIlylchalcone, and 4-trifluoromethylchalcone, there are 
obtained 2-phenyl-4-(4-amylphenyl)-4-ketobutyronitrile, 2«-phenyl-4-(3-bromophenyl)- 
4-kctobutyronitriIe, 2-phenyl-4-(4-chlorophenyl)-4-ketobutyronitrile, 2-phenyl-4-(4- 
chlorc-3-ethylphenyl)-4-ketobutyronitrile, 2-phenyl-4-(5-cIiloro-2-methoxyphenyl)-4- 
ketnbutyronitrile, 2-phenyl-4-(4-ethylphenyl)-4-ketobutyronitrik, 2-phenyl-4-(2-fiuoro- 

40 - phenyl>4-ketobutyronitrile, 2-phenyl-+<3-allyl-4-methoxyphenyl)-4-ketobutyronitriIe, ^ 
2 - phenyl - 4 - (4 - methylmercaptophenyl) - 4 - ketobutyronitrile, 2 - phenyl - 4- 
(3 - trifluoromethylphenyl) - 4 - ketobutyronitrile, 2 - (2 - bromophenyl) - 4 - phenyl- 
4 - ketobutyronitrile, 2 - (5 - bromo - 2 - methoxyphenyl) - 4 - phenyl - 4 - keto- 
bulyronitrile, 2 - (3 - chlorophenyl) - 4 - phenyl - 4 - ketobutyronitrile, 2 - (2 - chloro- 

45 6 - fluorophenyl) - 4 - phenyl - 4 - ketobutyronitrile, 2 - (;3,5 - dibromo - 2 - ethoxy- 45 
phenyl) - 4 - phenyl - 4 - ketobutyronitrile, 2 - (2,3 - dichlorophenyl) - 4 - phenyl- 
4 - ketobutyronitrile, 2 - p - tolyl - 4 - phenyl - 4 - ketobutyronitrile, 2 - (2,6- 
dimethylphenyl) - 4 - phenyl - 4 - l;etobutyronitrile, 2 -(4 - methoxyphenyl) - 4- 
pheuyl - 4 - ketobutyronitrile, 2 - (3,4 - diethoxyphenyl) - 4 - phenyl - 4 - keto- 

50 butyronitrUe, 2 - (4 - tert. - amyloxypfaenyl) - 4 - phenyl - 4 - ketobutyronitrile, 5Q 
2 - (4 - hexyloxyphenyl) - 4 - phenyl - 4 - ketobutyronitrile, 2 - (4 - methyhnercapto- 
phenyl) - 4 - phenyl - 4 - ketobutyronitrile, 2 - (4 - allylphenyl) - 4 - phenyl - 4- 
ketobutyronitrile, and 2 - (4 - trifluoromethyiphcnyl) - 4 - phenyl - 4 - kctobutyro- 
nilrile, respectively. 

55 Preparation 3 2-phenyl-4-(3-methoxyphenyl)-4-ketobu^ric acid. 55 
A suspension of 49.22 g. of 2-phenyl-4Hf3-meiiioxyphenyl)-4-ketobutyronitrile in 
a mixture of 140 ml. of concentrated sulphuric acid and 125 ml. of water was heated 
on a steam bath with vigorous stirring for 4 hours. The resulting mixture was cooled 
and diluted with ice-water. The solid which separated was isolated by filtration and 

60 recrystallized from aqueous ethanol and then from benzene. There was thus obtained 50 
29.5 g. of 2-phenyl-4-(3-methoxyphenyl)-4-ketobutyric acid in the form of a crystalline 
solid having a melting point of 140 to 145°C An analytical sample having a melting 
point of 143 to 145°C. was obtained by recrystallization from benzene. 
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Anal. Calcd. for C,,HxeO, : C, 71.82; H, 5.67 " ' 
Found: Q 72.10^ H, 5.74 

u . ^^^i ^ ^^""^ procedure, but replacing 2-phenyM-(3-methoxyphenyl)-4-keto- 
butyrommle by tihe appropriately substituted 2,4-diphenyl-4-ketobutyrodmle (p^^^^ 
^r£f^^/\^'t^T).^} there are obtained 2-phenyl.4-(4-amylphenyl)-4.keto-. 
butjaic aad, 2-phenyM<3.bromophenylH-ketobuty^^ add, 2.phenyM-(4-chIoro- 
phenyl; - 4 - ketobutync acid, 2 - phenyl - 4 - (4 - chloro - 3 - ethylpiienyl) . 4- 
ketobutyric acid, 2-phenyM-(5-chIoro-2-methoxyphenyl)-4-ketobutyric acid' 2- 
phcnyM-{4-eiiiylphen^ acid, 2-phenyl-4-(2.fluorophenyl)-4-ketobutyTic 

acid, 2-phenyl-4-(3-allyM-methox acid, 2-phenyI-4«C4-methyl- 

mercaptophenyl)^k^^^^ acid, 2-phenyl-4-(3-trifiuoromethylphenyl)-4-ketobutyTic 
acid, 2-(2-bromophenyl)-4-phenyl-4-ketobutyric acid, 2-C5-bromo-2-niethoxyphenyl)- 
4-phenyM-ketobutync acid, 2-(3-chlorophenyl^-4.phenyl-4~ketobutyric acidT z'd 
chloro-6-fluorophenyl).4-phenyl-4-keto^^^ acid, 2.(3,5-dibromo.2-ethoxyphenyl>4. 
phenyl-4-ketobutync aad, 2-(2,3-dichlorophenylH-phenyl.4-ketobutyric acid, 2.p-tolyl- 
4-phenyM-ketobutyric acid, 2-(2,6-dimethylphenyl)-4-phenyl-4-ketobutyric acid, 2- 
(4-methoxyphcnyl)-4-phenyM-ketobutyiic acid, 2-r3,4-diethoxyphenyl)-4-phenyM- 
ketobutync acid, 2-(4-tert.-amyloxyphenyl)-4-plienyl-4-ketobutyric acid, 2-r4- 
hexyloxyphenylH-phenyl-4-ketobutyric add, 2^(4-methylmercaptophenylH-phenyl- 
4-k«obutyric aac^ 2-(4.allylphenylH-phenyl-4-ketobutyrlc add, and 2-(4Sfluoro- 
methylphenyl).4-phenyl-4-ketobutyric acid, respectively. 

Preparation 4 2-phenyl-4-(3-niethoxyphenyI)butyric acid. 

^ A total of 300 g. of mossy zinc was washed briefly with 2.5 N hydrochloric add 
ana Then with water. The metal was covered with a solution of 6.7 g. of mercuric 
cmonde in 500 ml. of water, and this mixture was allowed to stand for 30 minutes 
with occasional shaking. The liquid phase was decanted and the amalgamated metal 
was washed well with water. To the amalgamated zinc so produced was added a 
^^^^f ^' 2-phenyM-<3-methoxyphenyl)-3-ketobutyric acid and 400 ml. 

of hydrochloric acid. The mixture was heated cautiously to reflux temperature and 
iticn heated under reflux for a total of 20 hours, additional pcMtions of hydrochloric acid 
oemg added after 5 hours and 10 hours of heating. The resulting mixture was cooled 
and the liquid was decanted from the solid. The solid residue was washed well with 
ether and the decanted liquid was extracted with ether. The ether extract and washings 
were c(mibmed and washed with water and then widi saturated sodium chloride solution 
before bemg percolated through anhydrous magnesium sulphate. The percolate was 
evaporated to dryness. There was thus obtained 26.2 g. of 2-phenyl-4-(3-methoxy- 
phenyl)butync add in the form of a viscous oil which was employed without further 
purlficatio^ in the process of Preparation 5. The infrared spectrum of the compound 
(mtneral oil mull) exhibited a maximum at 1705 reciprocal centimeters. 

Using the above procedure, but repladng the 2-phenyl-4-(3-methoxyphenylH- 
ketobuyric add by the appropriately substituted 2,4-diphenyl-4-ketobutync acid (pre- 
pared as described in Preparation 3), there are obtained 2-phenyl-4-(4-amylphenyl)-, 
2-p]ienyl-4-(3-bromophenyl)-, 2-phenyl-4-(4-chlorophenyl>, 2-phenyl-4-(4-chloro-3- 
ethylphenyl)-, 2-phenyl-4-(5-chloro-2~methoxyphenyl>, 2-phenyl-4-(4-ethylphenyl)-, 
2-phenyl-4-(2-fluorophenyl)-, 2-.phenyl-4-(3-allyM-methoxyphenyl)-, 2-phenyl-4<4- 
methyhnercaptophenyl)-, 2-phenyl-4H(3-trifluoromethylphenyl>, 2-(2-bromophenyl)- 
4-phenyl-., 2-<5-bromo-2-methoxyphenyl)-4-phenyl-, 2-(3-chlorophenyl)-4.phenyl-, 
2-(2<hloro-6-fluorophenyl)-4-phenyl-, 2-(3,5-dibromo-2-ethoxyphenyl)-4-phenyl-, 2- 
(2,3-dichlorophenyl)-4-phenyl-, 2-p-tolyl-4-phenyl-, 2-(2,6-dimethylphenyl)-i-phenyl-, 
2-(4-methoxyphenyl)-4-phenyl-, 2-{3,4-diethoxyphenyl)-4-phenyH 2-(4-tert.-amyloxy- / 
phftnyl)-4-phenyl-, 2-(4-hexyloxyphenyl)-4-phenyl-, 2-(4-methylmercaptophenyl)-4- 
pbenyi-, 2-(4-aUylphenyl)-4-phenyl-, and 2-(4-trifluoromethylphenyl)-4-phenylbutyric 
aads^ respectively. 

Preparatim 5 2-phenyl-6-methoxy-l,2,3,4-tetrahydro-l-naphthalenone. 

A total of 150 ml. of liquid hydrogen fluoride was added to 26.2 g. of 2-phenyl-4- i 
(3-methoxyphenyl)butyric acid with cooling and swirling. The resulting mixture was 
allowed to stand at room temperature for 3 days. The residue was dissolved in 
methylene chloride and the solution was poured into excess concentrated aqueous 
potassium carbonate solution. The organic layer was separated, washed with water 
and saturated sodium chloride solution, and then evaporated to dryness. The residue i 
was dissolved in 2 1. of mixed hexanes (Skellysolve B) containing 7,51% by volume of 
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- acetone and the solution was passed through a column of magnesium silicate (Florisil) 
prewashed with the same solvent mixture. The eluate was evaporated to dryness and 
the residue (17.0 g.) was recrystallized twice from cyclohexane. There was thus 
obtained 13.38 g. of 2-'phenyl-6-methoxy-l,23,4-tetrahydro-l-naphthalenone in the 
5 form of a crystal&e compound having a mdting point of 113 to 116^C ' 

Anal. Qlcd. for QrHxeOa: C, 80.92; H, 5.39 
Found: Q 81.08; H, 6.35 

Using the above procedure, but replacing 2-phenyl-4-(3-methoxyphenyl)butyric 
acid by the appropriately substituted 2,4-diphenylbutyric acid (prepared as described 

10 in Preparation 4), there are obtained 2-phenyl-7-amyl-, 2-phcnyl-6-bromo-, 2-phenyl- 10 
7-chloro, 2-phenyl-7-chloro-6-ethyl-, 2-phenyl-8-chIoro-5-methoxy-, 2-phenyl-7- 
ethyl-, 2-phenyl-5-fiuoro-, 2-phenyl-6-aUyl-7-raethoxy-, 2-phenyl-7-methylmercapto,. 
2-phenyl-6-trifluoromethyl-, 2-(2-bromophenyl)-, 2-(5-bromo-2-methoxyphenyl)-, 2- 
(3-chlorophenyl)-, 2-<2-chloro-6-fluorophenyl)-, 2-(3,5-dibromo-2-ethoxyphenyl)-, 2- 

15 (2,3-dichlorophenyl), 2-p-tolyl-, 2-(2,6-dimethylphenyl)-, 2-(4-methoxyphenyl)-, . 15 
2<3,4-diethoxyphenvl)-, 2-(4-tert.-amyloxyphenyl>-, 2-(4-hexyloxyphenyl)-, 2-(4- 
methyJmercaptophenyl)-, 2-(4-allylphenyl)-, and 2-(4-trifluoromethylphenyl>l,2,3,4- 
tetrahydro-l-naphtha'lenones, respectively. 

Preparatim 6 2-(p-methoxyphenyl)-l-indanone. 

20 A solution of 39.0 g. (0.235 mole) of />-methoxyphenylacetic acid in 500 ml. of 20 

ether was aded to a solution of potassium amide prepared from 20.4 g. (0.52 mole) 
of potassium in 750 ml. of liquid ammonia. To the resulting mixture was added 
slowly, with stirring, over a period of 10 minutes, a solution of 33.0 g. (0.26 mole) 
of benzyl chloride in 60 ml. of ether. The mixture was stirred for a further 30 minutes, 

25 at the end of which time an additional 3 ml. (0.003 mole) of benzyl chloride was 25 
added and the liquid ammonia v/as then allowed to evaporate. The residue was dissolved 
in water and the aqueous solution so obtained was extracted with ether and then 
filtered through diatomaceous earth (Celite— Registered Trade Mark). The filtrate was 
acidified by the addition of concentrated hydrochloric acid and the solid which 

30 separated was isolated by filtration and recrystallized from a mixture of chloroform 30 
and hexane. There was thus obtained 53.85 g. of «-benzyl-/^methoxyphenylaceiic add 
in the form of a crystalline solid having a melting point of 105 to 108°C, 

The acid (53.85 g.) so obtained was added in portions to 300 ml. of well stirred 
liquid hydrogen fluoride. The hydrogen fluoride was then allowed to evaporate at 

35 room temperature and the residue was dissolved in ether. The ethereal solution was 35 
washed successively with water, aqueous sodium bicarbonate solution, aqueous 0.5 N 
sodium hydroxide solution, and fmally with saturated sodium chloride solution. The 
washed ethereal solution was dried over anhydrous sodium sulphate, filtered, and the 
filtrate was evaporated to dryness. The residual oily solid was dissolved in benzene 

40 and chromatographed over a column of magnesium silicate (Florisil). The column was 40 
eluted with Skellysolve B containing 5 % by volume of acetone. The major crystalline 
fraction was recrystallized from aqueous methanol. There was thus obtamed 29.73 g. 
of 2-(/>-methoxyphenyl)-l-indanone in tiie form of a crystalline solid havmg a melting 
point of 74 to 79^C. An analytical sample having a melting point of 79 to 81°C. 

45 was obtained by further reaystalUzation from aqueous niethanoL 45 

Anal, Calcd. for QoHuOs: C, 80.64; H, 5.92 
Found: Q 80.55; H, 5.99 

Using the procedure described in Preparation 6, but replacing p-methoxyphenyl- 
acetic add by ^tolylacetic add, /x-chlorophenylacetic acid, p-fluorophenylacetic acid, 
50 jK-trifluoromethylphenylacetic acid, /r-methyhnercaptophenylacetic add, and 3-allyl-4- 50 
meihoxyphenylacetic acid, there are obtained 2-(p-tolyl)-l-indanone, 2-(/Hchlorophenyl)- 

1- indanone, 2-(p-fluorophenyl)-l-indanone, 2-(7«-trifiuoromethylphenyl)-l-indanone3 

2- (p-methylmercaptophenyl)-l-indanone, and 2-(3-allyl-4-methoxyphenyl)-l-indanone, 

respectively. , , • i_ 1 « 

55 Similarly, using the procedure described in Preparation 6, but replacmg benzyl 55 

chloride by w-methoxybenzyl chloride, p-trifluoromethylbenzyl chloride, and ^1,3- 
dimethylbutyl)benzyl chloride, there are obtained 2-(p-methoxyphenyl)-5-methoxy-l- 
indanone, 2-(^?-methoxyphenyl)-6-trifiuoromethyl-l-indanone, and 2<p-methoxy- 
phenyl)-6-(l,3-dunethylbulyl)-l-indanone, respectively. 
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Example 1. 
2-phenyl.3-(p-hydroxyphenyl>6-inethoxymdene. 
T A ^V^^^^o^^ ^^-^ p-bromophenol tetrahydropyranyl ether (Parham et al., 
J. Am. Chem. Soc. 70, 4187, 1948) and 1.13 g. of magnesiiim in 130 ml. of tetra- 

0 hydiofuran was heated at reflux until the metal was all consumed. To the solution so 5 
obtamed was added a solution of 10 g. of 2-phenyl.5-methoxy-l-indanone in 100 ml. - 
of tetrahydrofuran and the resulting mixture was heated under reflux for 16 hours. 
At ihc end of this time the mixture was cooled and 10 ml. of water was added The 
resulting raixiure was filtered and die filtrate was diluted witii ether The organic 

10 l^er was separated, washed well with water, and dried over anhydrous sodium sulphate. 10 
rhe dried soluUon was filtered and the filtrate was evaporated to dryness under reduced 
pressure. The residue was dissolved in 100 ml. of tetrahydrofuran and again treated 
with the Grignard reagent as described above. The reaction mixture from the second 
Gxignard reaction was worked up exactiy as described for the first reaction mixture. 

1> Ihe gum so obtained was dissolved in 200 ml. of benzene containing 200 mg of 15 
p-toiuenesulfonic acid and the mixture was heated under reflux under a Dean-Stark 
water trap until no furtiier water was collected in the trap. The solvent was removed 
from the solution by distillation under reduced pressure and the residue was dissolved 
m a nuxture of 200 ml. of acetone and 70 mL of 0.5 N hydrochloric add. The solution 
so obtamed was allowed to stand for.2 hours at room temperature (about 25°C) and 20 
then extracted witii ether. The organic layer was separated and extracted with 5% 
aqueous potassium hydroxide solution. The aqueous alkaline extract was acidified by 
the addition of hydrochloric acid and the solid which separated was isolated by filtration 
and recrystalHzed from methanol. There was thus obtained 7J2 g. of 2-phenyl-.3-(p- 

25 hydroxyphenyl>6-metiioxyindene in the form of a crystalline solid. This material was 25* 
recrysiallized from aqueous methanol to obtain an analytical sample havinsr a meltinc 
point of 173 to 175X. ^ ^ a & 

Anal. Calcd. for C^zU^fi^ i Q 84.05; H, 5.77 
Found: Q 83.59; H, 5.94 

30 Example 2. 30 

l-(p-hydroxyphenyl)-2-phenyI-6-metfioxy-3,4-diliydronaphthalene. 
A solution of 5.83 g. of 2-phenyl-6-medioxy-l,2,3,4-tetrahydro-l-naphthalenone 
in 75 ml. of tetrahydrofuran was added to a tetrahydrofuran solution containing 0.0247 
mole of the Grignard reagent prepared from p-bromophenol tetrahydropyranyl ether 

35 usmg the procedure described in Example 1. The resulting mixture was heated under 35 
reflux for 16 hours. At the end of this time the mixture was cooled and 10 ml. of water 
was added. The resulting mixture was filtered and the filtrate was diluted with ether. 
The organic layer was separated, washed well with water, and dried over anhydrous 
sodium sulphate. The dried solution was filtered and the filtrate was evaporated to 

40 dryness under reduced pressure. The residue was dissolved in 100 ml. of tetrahydro- 
furan and again treated witii the Grignard reagent as described above. The reaction 
mixture from the second Grignard reaction was worked up exactly as described for 
the first reaction mixture. The gum so obtained was dissolved in 200 ml. of benzene 
containing 200 mg. of p-toluenesulphonic acid and the mixture was heated under 

45 reflux imder a Dean-Stark water trap until no further water was collected in the trap. 45 
The solvent was removed from the solution by distillation under reduced pressure and 
the residue was dissolved in a mixture of 200 ml. of acetone and 70 ml. of 0.5 N 
hydrochloric acid. The solution so obtained was allowed to stand for 2 hours at room 
tenjperaturc (about 25°C.; and then extracted with ether. The organic layer was 

50 separated and extracted with 5% aqueous potassium hydroxide solution. The aqueous 50 
alkaline extract was acidified by the addition of hydrodiloric acid and the solid which 
separated was isolated by filtration and dried. The material so obtained was dissolved 
in methylene chloride and chromatographed on a column of Florisil (magnesium 
silicate). The column was elutcd with Skellysolve B containing increasing proportions 

55 of acetone and those fractions which, on the tesis of infrared and paper chromatographic 55 
analysis, were found to contain the desured compound were combined and evaporated 
to dryness. The residue was recrystallized twice from cyclohexane. There was thus 
obtained 0.71 g. of l-(p-hydroxyphenyl)-2-phenyl-6-methoxy-3,4'dihydronaphthalene 
in the form of a crystalline solid having a melting point of 130 to 131.5°C. 

60 Anal. Calcd. for Q 84.12; H, 6.14 

Found: C, 83.64; H, 5.96 
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Example 3. 

l-(/>-hydroxyphenyl)-2-phenyl-7-amyl-3,4-dihydronaphthalene. 
Using the procedure described in Example 2, but replacing 2-phenyl-6-inethoxy- 
lj2,3.4-tetrahydro-l-naplithalenone by 2-phenyl-7-amyl-lA3,4-tetraIiydro-l-naphthal- 
5 enone, there is obtained l-(/>-hydroxyphenyl)-2-phenyl-7-amyl-354-dihydronaphftalene. . 5 
Similarly, using the procedure described in Example 2, but replacing 2-phenyl-6- 
medioxy-lA3,4-tetrahydro-l-naphthalenone by: 

2-phenyl-6-bromo-, 
2-phenyl-7-chloro-, 

10 2-phenyl-7-chloro-6-ethyl-5 W 

2-phenyl-8-chloro-6-methoxy-, 

2-phenyl-7-ethyl-, 

2-phenyl-'5-fluoro-, 

2-phenyl-6-allyl-7-methoxy-, 
15- 2-phenyl-7-methylmercapto-, 15 

2-ph^yl-6-trifluoromethyl-, 

2-(2-bromophenyl)-, 

2-(5-bromo-2-methoxyphenyl)-, 

2-(3-chlorophenyl)-, 

20 2-f2-chloro-6-fluorophenyl)-, 20 

2"(335-dibromo-2-ethoxyphenyl)-, 
2-(2,3-dichlorophenyl>, 
2-p-tolyl-, 

2-?2j6-dimethylphenylVj 

25 2-(4-methoxyphenyI)-j 25 

2-?3,4-diethoxyphenyl)-, 

2-f4-terL-amyloxyphenyl)-, 

2-<4-hexyioxyphenyl)r, 

2-(4-mediylmercaptophenyl)-, 
30 2-(4-allylphenyl)-, and 30 

2-(4-trifluor(HnethyIphenyl)-l32,3,4-tetrahydro-l-naphthaIenones, 
there are obtained: 

l-(p-hydroxyphenyl)-2-phenyl-d-bromo-, 

l-(p-hydroxyphenyl)-2-phenyl-7-chloro-, 
35 l-Q)-hydroxyphenyl)-2-phenyl-7-chloro-6-ethyl-, 35 

l-(p-hydroxyphenyl)-2-phenyl-8-chloro-6-mcdiyl-, 

l-(p-hydroxyphenyl)-2-phenyl-7-ethyl-, 

l-(p-hydroxyphenyl)-2-phenyl-5-fluoro-, 

l-0!x-.hydroxyphenyl)-2-phenyl-6-allyl-7-metho:qr-, 
40 l-(p-hydroxyphenyl)-2-phenyl-7-methylmercapto-, 40 

l.(p-hydroxyphenyl)-2-phenyl-6-trifluoromethyl-, 

l-(p-hydroxyphenyl)-2-(2-bromophenyl)-, 

l-(p-hydroxyphenyl)-2-(5-bromo-2-methoxyphenyl)-, 

l-(p-hydroxyphenyl)-2-(3-chlorophenyl)-, 
45 l-(p-hydroxyphenyl>2-(2-chIoro-6-fluorophenyl)-, 45 

l-(p.hydroxyphenyl>2-(3,5-dibromo-2-ethoxyphenyl)-, 

l-^-hydroxyphenyl)-2-{2,3-dichlorophenyI>, 

l-^-hydroxyphenyl)-2-p-tolyl-, 

l.(/>-hydroxyphenyl)-2-(2,6-dimethylphenyl>, 
50 l-(^-hydroxyphenyl)-2-(4-methoxyphenyl)-, 50 

l-(/)-hydroxyphenylV2-(3,4-diethoxyphenyl>, 

l-(p-hydroxyphenyl)-2-r4-tert.-amyloxypheayl)-3 

l-(p-hydroxyphenyl)-2-f4-hexyloxyphenyl)-, 

l-(p-hydroxyphenyl)-2-(4-methylmercaptophenyl)-, 
55 l^.hydroxyphenyl)-2-(4-allyloxy)-, and . ^ , 55 

1-^ - hydroxyphenyl) - 2 - (4 - trifluoromethylphenyl) • 3,4 - dihydronaphthalenes, 
resi:>ectively. 

Example 4. 
2-phenyl-3-(p-hydroxyphenyl)-indene. 
60 Usmg the procedure described in Example 1, but replacing 2-phenyl-5-methoxy- ^ 

l-indanone by 2-phenyl-l-indanone (v. Miller and Rohde, Ber. 25, 2095, 1892), there 
is obtained 2.phenyl-3-0^-hydroxyphenyl)indene. , , ^ , . ^ ^ 

Similarly, using the procedure described in Example 1, but replaang 2-phenyl-5- 
methoxy-l-indanone by: 
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2-(p-tolyl)-l-indanonej 

2-(p-chlorophenyl)-l-mdanone5 

2-Cp-methoxyphenyl)-l-indanone, 

2-(p-fluorophenyl)-l-indanone, 
5 2-(m-trifluorophenyl)-l-inclanone, m 

2-(/>-methylmercapt6phenyl)-l«-iiidanone, 

2-.(3-alIyl-4-me±oxyphenyl)-l-mdanone3 

2-(p-methoxyphenyl>5-methoxy-l-indanone, 

2-(^-methoxyphenyl>6-trifluorometliyl-l-indanone, and 
10 2-(p-metho:^henyl)-6-(13-dimethylbutyI)-l.indanone3 m 

there are obtained: ^ / , lu 

2-(p-tolyl>, 

2-(p-chlorophenyl)-, 

2-(p-methoxyphenyl)-, 
15 2-(p-fluorophenyl)-, 

2-(»2-trifluoromethylphenyl>-, 

2-(p-methylniei:captophenyl)-, 

2-(3-allyl-4-methoxyphenyl)-, 

2-(/>-niethoxyphenyl>6-medioxy-, 
20 2-(p-niethoxyphenyl)-5-trifluorQniethyl-, and 

^^^^^^j^°i€thoxyphcnyl) - 5 - (1,3 - dimethylbutyl) - 3 - - hydroxyphenyl)mdenes, 

Example 5. 
2,3-bis(/>-hydroxyphenyl)indene. 
75 A. 2-(i^-hydroxyphmyT)-14ndanone. 

^ A mixture of 2-(p-methoxyphenyl)-l.indanone and aluminum bromide in benzene 
procedure described by Sam, J. Am. Chem. See. 82, 5205, 
1960 to obtain 2-(f -hydroxyplwnyl>l-indanone. 



15 



20 



25 



30 



35 



B. 2-(p-2-'tetrahydropyranyloxypkenyl)-l'indanone, 
30 A solution of 2-(p-hydroxyphenyl)-l-indanone in ether is treated with an equi- 

molar (juantity of 2,3-dihydropyran and one dix>p of concentrated hydrochloric acid. 
The mixture so obtained is allowed to stand for several hours^ washed with very dilute 
aqueous sodium hydroxide solution, then with water, and taken to dryness. There is 
thus obtained 2-(p^tetrahydK>pyranyloxyphenyl)-l-indanone. 

35 C. 2^3'his{p'hydroxyphenyl)indene, 

Usmg the procedure described in Example 1, but replacing 2-phenyM-metho^- 
l-udanone by 2-(p-2-tetrahydropyranyloxyphenyl)-l-indanonei there is obtained 2,3- 
bis(/>-hydro3qrphaiyi)indene. 

Example 6. 

^ * - , ,r , 2-(p-allyloxyphenyl)-3.-(?-hydroxyphenyl)indene. 40 

A. ^-{P'allyloxyphenyl)''l-ind<inone. 

A solution of 2-(p-hydroxyphcnyl)-l-indanone (Example 5, Part A) in methanol 
contammg a slight excess of sodium methoride is treated slowly with sturing with an 
^ss of allyl chloride. When the addition is complete the mixture is heated under 
45 reflux for several hours before being cooled and poured into water. The resulting 
mixture is extracted with etho- and the ethereal extract is washed with aqueous sodium 
hydroxide solution and with water before being evaporated to dryness to yield 2-(<>- 
' allyloxyphenyl)-l-indanone. 

B. 2-(p-allyloxyphenyT)-3'(j^hydwxyphenyl)indene, 

50 Using the procedure described in Example 1, but replacing 2«phenyl-5-methoxy- 

1-itdanone by 2-(p-allyloxyphcnyl)-l-indanone, there is obtained 2-(*-allyloxyphenyl>- 
3-(?j-hydroxyphenyl)indene, yr j jr j / 

Example 7. 

2-(p-2-diethylaminoethoxyphenyl)-3-(p-hydroxyphenyl) indene and the 
55 ^ hydrochloride thereof, 

A. 2-{j^-dietkylcmtnoethoxyphenyT)~l-'indan(me, 

To a suspension of 4.95 g. of 2-(p-hydroxyphenyl)-l-indanone in 100 ml. of 
ethanol, there is added 4.32 g. of 25i% w/w sodium methoxide in methanol The 
resulting mixture is stirred for 1 hr. before being treated with a soktion of 60 g 
of 2-diethylammoethyl chloride in 200 ml of ethanol. The mixture so obtained % 60 
heated under reflux for 20 hours before being cooled and evaporated to dryness under 



45 



50 



55 



60 
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reduced pressure. The residue is treated with a mislure of water, ether, and methylene 
chloride. The organic layer is separated, wa^ed with dilute aqueous potassium 
hydroxide and ^en with saturated sodium chloride solution and dried over anhydrous 
sodium sulphate. The dried solution is filteied, the filtrate is e^porated to dryness,. 
5 and the residue is recrystallized ftom methanol. There is thus obtained 2-(^2-diethyl- 5 
aminoethoxyphenyl)-l-indanone. 

B. 2-(p'2-diethyla7ninoethoxypJienyl)'3'(j^hyd^ 

Using the procedure described in Example 1, but replacing 2-phenyl-5-methoxy-l- 
indanone by 2-(p-diethylaminoethoxyphenyl)-l-indanone, there is obtained 2~(p-2- 
10 diethylaniinoedi03cj^henyl)-3-(p-hydroxyphenyl)mdenc. W 

C. 2'(p-2-dieihyIa}ninoetJioxyphenyiy3'(p-hydroxyphenyI)in^^^ hydrochloride, 

A solution of 1 g. of 2-(p-2-diethylaminoethoxyphenyl)-3-(/>-hydroxyphenyl)indene 
in 25 ml. of anhydrous ether is treated with a slight excess of an ethereal solution of 
hydiogen chloride. Hie solid which separates is isolated hy filtration, washed with 
15 ether, and dried in vacuo. There is thus obtained 2-(p-2-diethylaminoethoxyphenyl)-3- 15 
(/T-liydroxyphenyl)indene hydrochloride in the form of a crystalline solid. 

Similarly, using the procedure set forth in Example 7, Parts A, B, and C, but 
replacing the 2-diethylaminoethyl chloride employed in Part A by: 

3-diethylaminopropyl chloride, 
20 2-diethylaminopropyl bromide, 20 

2-dibutylaminoethyl chloride, 

2- N-metliyl-N-ethylaminoethyl bromide, 

3- diethylaminobutyl chloride, 

5- dimethylaminopentyi chloride, 

25 2-diethylaminopentyl chloride, 25 

6- dmiethyiaminohexyl chloride, 

2- pyrrolidinoethyl chloride, 

3- (2,2-dimethylpyrrolidino)propyl chloride, 
2-piperidinoethyl chloride, 

30 2-morpholinoethyl chloride, 30 

2-(l'-me±yl-4'-piperazino)ethyl chloride, 

2-hexamethyleniminoethyl chloride, 

2-homopiperazmoethyl dhloride, and 

2-homomorpholinoethyl bromide^ 
35 there are obtained: 35 

2-(p-3-diethylaminopropoxyphenyl)-, 

2-^2-diethylaminopropoxyphenyl)-, 

2-(p-2-dibutylaminoethoxyphenylV, 

2-(/>-2-N-.methyl-N-ethylaminocthoxyphenyl)-, 
40 2-(/N3-diethylaminobutoxyphenyl)-, 40 

2-(pw5-dimethylamtnopentoxyphenyl>-, 

2-(p-2-diethylaminopentoxyphenyl)-, 

2-(/»-6-dimethylaminohexyloxyphenyl)-, 

2^(p-2-pyrrolidinoethoxyphenyl)-, 
45 2- [p-3-(2,2-dimethylpyrrolidino)propaxyplienyl] -, 45 

2-(p-2-piperidinoethoxyphenyl)-, 

2-0-2-morpholinoethoxyphenyI)-, 

2- [p-2-(l'-methyl-4'-piperazino)ethoxyphenyl] -, 

2-^-2-hexamethyleniniinoethoxyphen^)-, 
50 2-(p-2-homopiperazinoe±oxyphenyl>, and .50 

2-(/r-2-homomorpholinoethoxyphenyl-3-(p-hydroxyphenyl)indenes, 
respectively, and the hydrochlorides of each of the above compounds. 

Example 8. 
2-phenyl-3-(<>-hydroxyphenyt)-6-methoxyindene. 
55 Using tiie procedure described in Example 1, but replacing />-bromophenol 55 

tetrahydropyranyl ether by {>-bromophenol tetrahydropyranyl ether, there is obtained 
2-phenyl-3-(a-hydroxyphenyl)-6-methoxyindene. , . . 

Similarly, using the procedure described in Example 1, but replacing />-bromo- 
phenol tetrahydropyranyl ether by ?n-bromophenol tetrahydropyranyl etiier, there is 
60 obtained 2-phenyl-3-<OT-hydroxyphenyl>6-methoxybsdene. 60 



13068,751 



17 



Example 9. 

l-(p-hydroxyphenyl)-2"phenyl-6-hydroxy-3,4-dihydronaphthalene. 

A. 2-phenyl'^'-kydroxy-l,2X'^'tetrahydrO'l-naphthden^ 

Using the procedure described in Example 5, Part A, but replacing 2-(p-methoxy- 
5 phenol)-l<indanone by 2-phenyl-6-methoxy-l,2,3,4-tetrahydr()-l-naphthalenone, there 5 
is obtained 2-phenyI-6-hydroxy.l52,3,4-tetrahydro-l-naphthaIenone having a melting 
point of 180 to 185°C. An analytical sample having a melting point of 183 to 185 J®C. 
was obtained by recrystallization from chloroform. 

Anal. Calcd. for CieH^.O^: C, 80.64; H, 5.92 
W Found: C, 80.19; ft 6.17 10 

B. 2-phenyU6'i2'tetTahydropyrafiyloxyyiJ^,3/t'U^^ 

Using the procedure described in Example 5, Part but replacing 2-(p-hydroxy- 
phenyl)-l-indanone by 2-phenyl'6-hydroxy-l,2,3,4-tetrahydro-l-naphthalenone, there is 
obtafaed 2-phenyl-6-(2-tetrahydropyraayloxy)-lA3,4-tetrahydro-l-naphthalenone. 

15 C. U(j^-hydYOxypheTsyT)'2-phenyU6-kydYoxy-3/f-di}^^^ 15 
Using the procedure described in Example 2, but replacing 2-phenylr6-methoxy- 
1,2,3,4-tetrahydro-l-naphtIialenone by 2-phenyl-6-(2-tetrahydropyranyloxy)-l,2,3,4- 
tetrahydro-l-naphthalenone, there is obtained l-Cp-hydroxyphcnyl>2-phenyl-6-hydroxy-. 
354-dihydronaphthalene. 

20 Example 10. 20 

l-(/^-hydroxyphenyl>2-phenyl-6-(2-diethylaminoethoxy)-3,4-dihydro- 
naphthalene and the hydrochloride thereof. 
A. 2'phenyl'6-(2'diethyiaminoethoxyyi,2,3/f-tetrahydro-lrmpM 

A suspension of 11.6 g. of 2-phenyl-6rhydroxy-l325354-tetrahydro-l-naphthalenone 

25 (Example 9, Part A) in 200 ml. of methanol was treated with 10 ml. of a 4.8 M sodium 25 
mcthoxide in methanol solution. The mixture was stirred for 15 minutes before adding 
13.2 g. of a 1:1 mixture of 2-diethylaminoethyl chloride in toluene. The mixture so 
obtained was heated under reflux for 17 hours before removing the solvent under 
reduced pressure. The^ residue was treated with a mixture of water and methylene 

30 chloride and the organic layer was separated, washed with water and then with brine, 30 
and evaporated to dryness. The residue was dissolved in 40 ml, of etJianol and treated 
with 120 ml. of saturated ethanolic picric acid. The solid which separated was isolated 
by filtration and recrystallized from acetonitrile. There was thus obtained 13.15 g. of 
2-phenyl-6-(2-diethylaminoethoxy)-l,253,4-tetrahydro-l-naphthalenone in the form of 

35 its picrate having a melting point of 180 to 184°C. An analytical sample having a 35 
melting point of 185 to 186°C. was obtained by further recrystallization from the 
same solvent. 

Anal. Calcd. for C2,HaoN,0„: Q 59.36; H, 5.34; N, 9.89 
Found: C, 59.18; H, 5.45; N, 9.99 

40 B. l'(p4iydroxyphenyly2'phenyU6'{2'di€t^^^ 40 
and the hydrochloride thereof, 
A mixtuie of 7.46 g. of the picrate prepared as described in Part A above» 50 ml. 
of methylene chloride and 50 ml. of approx. 14% anmionium hydroxide was shaken at 
room temperature for 2 hours. The organic iayer was separated, washed once with 

45 aqueous ammonia, then with water, and with brine, and evaporated to dryness. A 45 
solution of the residue in 50 ml. of tetrahydrofuran was added to the Grlgnard reagent 
obtained from 7.70 g. of the tetrahydropyranyl ether of p-bromophenol and 0.73 g. 
of magnesium in 80 ml. of tetrahydrofuran. The resulting mixture was heated under 
reflux for 17 hours before being cooled and decomposed by the careful addition of 

50 water. The resulting mixture was filtered and the filtrate was diluted with ether. The 50 
organic layer was separated, washed well with water, and dried over anhydrous sodium 
sulphate. The dried solution was filtered and the filtrate was evaporated to dryness 
under reduced pressure. The residue was dissolved in 100 ml. of tetrahydrofuran and 
again treated with the Grignard reagent as described above. The reaction mixture 

55 from the second Grignard reaction was worked up exactly as described for the first 55 
reaction mixture. The gum so obtained was suspended in 150 ml. of 2.5 N hydro- 
chloric acid. The solid which separated was isolated by filtration and recrystallized 
from a mixture of methanol and 2.5 N hydrochloric acid and then from a mixture of 
methanol and acetonitrile. There was thus obtained 3.20 pf l-:(p-hydroxyphenyI)-2* 
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phenyl - 6 - (2 - dietfaylaminoethoxy) - 3,4 - dihydronaphthalene hydrcxfhloride having 
a melting point of 232 to 236°C. An analytical sample having a melting point of 233 
to 235.5°C. was obtained by further recrystallization from the same solvent mixture. 

Anal. Calcd. for QgHaoCINO.: Q 74.73; H, 7.17; 0,7.88 
5 Found: C, 74.21; H, 7.35; CI, 7.96 5 

A suspension of 1 g. of the hydrochloride so obtained in 50 ml. of ether is shaken 
with aqueous sodium bicarbonate solution and the ether layer is separated and evapor- 
ated to dryness. There is thus obtained l-(p-hydroxyphenyl)-2-phenyl-6-(2-diethyl- 
aminoethoxy)-3,4-dihydronaphthalene. 
10 Similarly, using the procedure described in Example 10, Parts A and B, but 10 

replacing die 2-diethylaminoethyl chloride employed in Part A by : 

3-diethylaminopropyl chloride, 
2-diethylaminopropyl bromide, 

2- dibutyIaminoethyl chloride, 

15 2-N-methyl-N-ethylaminoethyl bromides, 15 

3- diethylaminobutyl chloride, 

5- dimethylaminopentyl chloride, 

2- diethylaminopentyl chloride, 

6- dimethylammo hexyl chloride, 

20 2-pyirolidinoethyl chloride, - 20 

3- (2,2^dimethylpyrrolidino)propyl chloride, 
2-piperidinoediyl chloride, 
2-morpholinoethyl chloride, 
2-(l'-methyl-4'-piperazino)ethyl chloride, 

25 2-hexamethyleniminoethyl chloride^ 25 

2-homqpiperazinoethyl diloride, and 

2-homomozpholinoethyl bromide, 
there are obtained: 
' l-(^-hydroxyphenyl)-2-phenyl-6-(3-diethyIaminopropoxy)-, 
30 l-fp^hydroxyphenyl)-2-phenyl-6-(2-diethylaminopropoxy)-, 30 

l-^-hydroxyphenyl)-2-phenyl-6-(2-dibutylaminoethoxy)-, 

l-(p-hydroxyphenyl)-2-phenyl-6-(2^N-methyl-N-ethylaniinoethoxy)^^ 

l-(p-hydroxyphenyl)-2-phenyl-6-(3-diethylaminobutoxy)-, 

l-0>-hydroxyphenyl)-2-phenyl-6-(5-dimetIiylaminopentoxy)-, 
35 l-^-hydroxyphenyl)-2-phenyl-6-(2-diethylaminopentoxy)-, 35 

l-(p-hydroxyphenyl)-2-phenyl-6-(6-dimethylaminohexyloxy)-, 

l-(p-Iiydroxyphenyl)-2-phenyl-6-(2-pyrrolidinoethoxyV, 

l-^-hydrox3^henyl)-2-phenyl-6- [3-(2,2-dimethylpyrrolidino)propoxy] -, 

l-(p-hydroxyphenylj-2-phenyl-6-{2^piperidinoethoxy)'-, 
40 l-(/>-hydroxyphenyl)-2-phenyl-6'-(2-morpholinoedioxy)-, 40 

l-(p-hydroxyphenyl)-2-phenyl-6-[2-(l'-methyl-4'-pipera2ino)ethoxy]-, 

l-(/>-hydroxyphenyl)-2-phenyl-6-(2-hexamethyleniminoethoxy)-, 

l-(/Hhydroxyphenyl)-2-phenyl-6-(2-homopipera2inoethoxy)-, and 

l-(^hydroxyphenyl)-2-phenyl-6-(2-homomorphoUnoethoxy)-3,4-^^^ 
45 lenes respectively, and the hydrodblorides oi the above-named compounds. 45 

Example 11. 

l-(w-hydroxyphenyl)-2-phenyl-6-methoxy-3,4-dihydronaphthalene. 
Using the procedure described in Example 2, but replacing the Grignard reagent 
prepared from />-bromophenol tetrahydropyranyl ether by the Grignard reagent pre- 
50 pared from m-bromophenol tetrahydropyranyl ether, there is obtained l-(m-hydroxy- 50 
phcnyl)-2-phenyl-6-metlioxy-3,4-dihydronaphthalene. 

Similarly, using the procedure of Example 2, but using the Grignard reagent 
prepared from o-bromophenol tetrahydropyranyl ether, there is obtained l-(o-hydroxy- 
phenyl)-2-phenyl-6-metnoxy-3,4-dihydrona|^tbalene. 

55 Ekampve 12. 55 

2-(p-2-diethyhiminoethoxyphenyl)-3-(p-hydroxyphenyl)indene 
hydrobromide. 

To a solution of 1 g. of 2-(/^-diethyIaminoethoxyphenyl)-3-(p-hydroxyphenyl>- 
indene in 100 ntiL of ether is added dropwise, with stirring, a slight excess of a 0,1 N 
60 ethereal solution of hydrogen bromide. The solid which separates is isolated by filtra- 60 
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don, washed with ether, and dried. There is thus obtained Z-rp-Z-diethylaminoethaxy- 
pnenyl)-3-(/^-hydroxyphenyl)indene hydrobromide. 

In like manner, employing any of the free amino compounds set forth in Examples 
7 and 10, and the appropriate acid, there are obtained the corresponding acid addition 
3 salts. lUustratively, using procedures analogous to those described above, the amines 5 
of Examples 7 and 10 are converted to their acid addition salts with sulphuric, nitric, 
phosphoric, lactic, benzoic, methanesulphonic, p-toluenesulphonic, salicylic, acetic, 
propionic, malic, tartaric, citric, cycloh^cyisulphamic, succinic, nicotinic, and ascorbic 
aads- 

Example 13, 10 
2-(p-dietHylaminoethoxyphenyI)-3-(pwhydroxyphenyl)indene 
methiodide. 

• solution of I g, of 2-(p-diethylaminoethoxyphenyl)-3-(p-.hydroxyphenyl)indene 
m 12 ml of acetoiiitriie is cooled in ice. To the cooled solution is added 1.5 ml. of 
15 methyl iodide and the mixture is allowed to stand overnight before being poured into 15 
100 ml. of edier. The. solid which separates is isolated by filtration and recrystallized 
from a mixture of ethyl acetate and ether. There is thus obtained 2<p-2-diethylamino- 
ethcxyphenyl)-3-<p-hydroxyphenyl)indene metfiiodide in the form of a crystalline solid. 
Similarly, using the above procedure, hut replacing methyl iodide by ethyl 
20 bromide, propyl bromide, allyl bromide, and benzyl bromide, there are obtamed the 20 
ethobromide, propyl bromide, allyl bromide and benzyl bromide, respectively, of 2-(fr- 
2-d3ethylaminoethoxyphenyl)-3-{p-hydroxyphenyl)indene. 

Similarly, using the procedure described in Example 13, but replacing 2-(/^-2- 
diethylammoethoxyphenyl)-3-(p-hydroxyphenyl)indene by any of the free bases pre- 
25 pared as described in Examples 7 and 10, there are obtained the corresponding meth- 25 
iodides and like quaternary ammonium salts. 

Example 14. 

2-(p-2-diethylaniinoethoxyphenyl)-3-{p-hydroxyphen5d)indene 
methochloride, 

30 A solution of 1 g, of 2-(p-2-diethylanunoerhoxyphenyl>3-(p'-hydroxyphenyl)indene 30 

methiodide in dimethylformamide is shaken with a suspension of silver oxide until 
the precipitation of silver iodide is complete. The resulting mixture is filttered and the 
filtrate containing the corresponding c^uatemary ammonium hydbroxide is neutralized 
by the addition of aqueous hydrochlonc acid. The resulting mixture is evaporated to 

35 dryness to obtain 2-(p^2-diethylaminoethoxyphenyl)-3-(p-hydroxyphenyl)indene metho- 35 
chloride. 

Similarly, using the above procedure, but replacing hydrochloric acid by other 
acids such as sulphuric acid, hydrobromic add, phosphoric acid, acetic add, methane- 
sulphonic acid, and the like, there are obtained die corresponding quaternary ammonium 
40 s&lp, J ^ 

In like manner, using the above procedure, the anion of any of the quaternary 
salts of the invention can be exchanged by any other desired anion by forming the 
onxesponding quaternary anunoniimi hydroxide and reacting the latter with the appro- 
priate acid. 

45 Example 15. 45 

Sodium salt of 2-phenyl-3-(p-hydroxyphenyl)-6-methoxyindene. 
To a solution of 1 g. of 2^phenyl-3-(/^-hydroxyphenyl)-6-methoxyindene in 20 ml. 
of methanol is added 1 equiT^lent of aqueous N sodium hydroxide solution. The 
resulting solution is evaporated to dryness under reduced pressure. There is thus 
50 obtained the- sodium salt of 2-phenyl-3-(^hydroxyphenyl)-6-methoxyindene. 50 
Similarly, using the above procedure but replacing sodium hydroxide by potassium 
hydroxide and lithium hydroxide, there are obtained the corresponding potassium and 
lithium salts. 

Similarly, using the above procedure the free phenols set forth in Examples 1 
55 to 11 can be converted to their alkali metal salts such as the sodium, potassium, and 55 
lithium salts. 

WHAT WE CLAIM IS: — 
1. A oompound selected from 
a) compounds having the formula: 



20 
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15 
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wherein M is hydrogen or an alkali metal, Ri and Rs are each sdeaed from lower- 
si&yl, lower-alkenyl, lower-alkoxy, lower-alkenyloxy, hydroxy, halogen, trifluoromethyl, 

Ra 

lower-alkylmercapto, ^d — O— A~N< wherein A is an aUylene group containing 

from 2 to 5 carbon atoms, inclusive, R® and R4 are each lower-alkyl or lower-alkyl 
linked together through carbon, oxygen or nitrogen to form, with the attached nitrogen 
atom, a 5 to 7 ring atom saturated heterocyclic radical, x and y are 0 or an integer 
from 1 to 4, inclusive, and n is 1 or 2; 

b) the pharmacologically acceptable add addition salts of those compounds of 
the above formula wherem M is hydrogen and at least one of Ri and R3 represents 

R3 

— O— A— N!< ; and 

c) the quateraary ammonium salts of those compounds of the above formula 

Rj 

wherein M is hydrogen and at least one of Ri and R- represents — O— A— N< , 

the anion of said quaternary ammonium salts being that of a pharmacologically accept- 
able acid. . 

2. A compound selected from 2-phenyl-3-(p-hydroxyphenyl>^methoxymdene 
and the pharmacologically acceptable acid addition salts thereof. 

3. 2-phenyl-3-0p-hydroxyphenyl)-6-methoxyindene. 

4. A compound selected from l-(/>-hydroxyphenyl>2-phenyl-6-methoxy-3,4- 
dihydronaphthalene and the pharmacologically acceptable add addition salts thereof. 

' 5, l-(^hydroxyphenyl)-2-phenyl-6-methoxy-3,4-dihydronaphthalene. 
6. A process which comprises reacting a cyclic Intone having the formula: 



10 



15 



20 




25 



30 



wherein R5 and Ro are each selected from lower-alkyl, lower-alkenyl, lower-alkoxy, 
lower-alkenyloxy, 2-tetrahydropyranyloxy, halogen, trifluoromethyl, lower-alkyl- 25 

mercapto, and — O — ^A — ^N< wherein A is alkylenc containing from 2 to 6 carbon 

atoms, inclusive, R3 and are each lower-alkyl or lower-alkyl linked together through 
carbon, oxygen or nitrogen to form, with the attached nitrogen atom, a 5 to 7 ring 
atom saturated heterocyclic radical, x and y are 0 or an integer from 1 to 4, inclusive, 
and nisi or 2 with a Grignard reagent having the formula: 30 
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-O 




HeiHal 



T^^'L^^ A'^^'^''^ halogen, in the presence of an inert oiganic solvent to obtain 
me corresponding compound having the formula : — 




wherem Rj, x, y, and n have the significance above defined, and hydrolysing the 
latter compound by treatment with mineral acid to obtain the conresponcUng phenoL 
7. A process for the preparation of an acid addition salt of a compound having 




R 

10 wherein one of the R's represents — O-A— Ni< ' wherein A is an alkylene group lO 

ccmtaming from 2 to 6 carbon atoms inclusive and R3 and R, each represent lower- 
alkyl or lower-alkyl Imked together to form with the attached nitrogen atom a 5 to 7 
rl^g atom saturated heterocyclic radical and Ae other R represents lower-alkyL lower- 
alkenyl lower-alkoxy, lower-alkenyloxy, hydroxy, halogen, trifluoromethyl, lower-alkyl- 

R4 

w mercapto, or -O— A— N:< wherein A, R3 and R^ are as above defined, x and y 15 

R3 

represent zero or an integer from 1 to 4 inclusive and n repitsaits 1 or 2 which com- 
^ses reacting the free-base with a pharmacologically acceptable add as heiembefore 
defined m the presence of an inert solvent 

8. A process for the preparation of a quaternary ammoniuni salt of a compound 
^ havmg the general formula:—! ^ 20 



22 



1,068,751 




Rs 

wherein one of the R's represents — 0— A— Nl< wherein A is an allqrlene group 

R4 

containing from 2 to 6 carbon atoms inchiSTO and Rg and R.^ each represent lowcr- 
al^l or lower-alkyl Imked together to form with the attached nitrogen atom a 5 to 7 
5 ring atom saturated heterocyclic radical and the other R represents lower-alkyl, lower- 
alkenyl, lower-alkoxy, lower-alkenylo^, hydroxy, halogen, trifluoromethyl, lower-alkyL 

mercapto, or — O^A— N< ^ wherein A, Ra and are as above defined, x and y 

represent zero or an integer from 1 to 4 inclusive and n represents 1 or 2 which 
comprises reacting the free-base with a quatemating agent. „ , " ia 

10 9 A process as claimed in claim 8 wherein the quatemaung agent is an al^l 

haUde, an alkenyl halide, a dialkyl sulphate, an aralkyl halide or an alkaryl sulphonate. 

10. A process which comprises reacting a phenol as claimed in clami 1 with a 

Ra 

tertiary-aminoaftyl haUde having the general fcamula:— Hal— A— N< wherein 

R* 

R3, R4 and A are as defined in claim 1 in the presence of a base to produce the corres- 
15 ponding tertiaryaminoalkyl ether. , . t_ ^ -j 

11. A process as claimed in claim 10 wherein the base used is sodium hydroxide, 
potassitun hydroxide or sodium methoxide. 

12. A tertiaryaminoall^l ether when prepared by a process as claimed in claims 

10 ^^^^^-^ process for the preparation of a compound as claimed in any of daims. 20 
1 to 5 substantially as herein described with reference to the Examples. ^ 

14. A compound as claimed in any of claims 1 to 5 when prepared by a process 
as claimed in claims 6 to 9 or 13. , . , j 

15. A tiierapeutic composition comprising as the- active mgredient a compound as 
25 claimed in ai^ of claims 1 to 5 or 14 together with a pharmaceutically acceptable 
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